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Abstract— Electric Powered Wheelchair (EPW) is a special 
Electric Vehicle (EV). It is used by senior citizens, handicapped, 
disabled, people with mobility impairment or people who have 
health complaints. Therefore, it is not always safe to use an EPW 
independently as users are more subject to fatigue, weakness and 
emergency situations. Due to the special needs of EPW 
drivers/users, the design of the EPW and its controlling system 
should fulfill their requirements. This paper proposes a new 
design for EPW which is suitable for Malaysian community 
needs. The design takes in consideration the easiness of the 
independent use, the price reduction and the flexibility in 
changing the controlling method. A smartphone is used as an 
add-on controlling option besides to the normal joystick. A health 
monitoring system which implements Internet of Things (IoT) 
features is also presented as an add-on device. The EPW system 
is designed to be extendable and accepts other add-on devices. 
The system is tested in real modes and it is validated as a real-
time system. 
Index Terms— EV, Assistive technology, IoT, embedded 
system, wheelchair. 
I. INTRODUCTION
The term “disability” represents different meanings to 
different individuals. It can be defined as total or partial loss of 
a part of the body or a mental function. It also may mean the 
malfunction of the body part or the function [1]. In Malaysian 
“Persons with Disabilities act 2008”, disabled people are 
defined as those who “have long term physical, mental, 
intellectual or sensory impairments which in interaction with 
various barriers may hinder their full and effective participation 
in society”. 
According to Malaysian national news agency in 2009, 1.3 
million people, i.e. 4.6% of the Malaysian population, have 
disabilities [1]. United Nations Children's Fund (UNICEF) 
report about children situation in Malaysia, stated that in 2012 
around 445,000 people with disabilities were registered 
voluntary in the social welfare Department or Jabatan 
Kebajikan Masyarakat (JKM) in Malay [2]. The number is 
bigger in other countries. For example, there are 11.9 million 
(19% of population) disabled people in United Kingdom [3]. 
Studies indicate that globally, around 10% of the disabled 
people require a wheelchair [4]. Wheelchair is essential for 
people with mobility impairment to be able to move and get 
equal opportunities. 
II. WHEELCHAIR USERS IN MALAYSIA
Malaysian legislation “Persons with Disabilities Act 2008” 
demonstrates an active role in the efforts of providing equal 
opportunity for the people with disabilities. However, a 
comprehensive investigation stated that many disabled people 
think that the “Persons with Disabilities Act 2008” is actually 
an administrative document, and disabled people are still 
discriminated against [1].  
In fact, public facilities in Malaysia are not fully accessible 
by wheelchair users. For example, road designs are not 
supportive as walkable environments [5]. Consequently, it is 
not supportive for people of special needs. Therefore, the car is 
still the main way for transportation. Another example is the 
public parks. Basic physical needs for wheelchair users are 
provided in some parks, however not all the requirements are 
according to the standards [1]. Therefore, wheelchair users 
encounter different types of difficulties. Most of the time, they 
need assistance from others. Sometimes even with assistance, 
they still encounter difficulties and their safety is not 
guaranteed. There are a number of concerns related to 
providing proper accessibility for wheelchair users to public 
facilities. The concerns include budget, conflicts with 
infrastructure, natural factors, effectiveness of government 
documents, and lack of awareness. Malaysia is considered as a 
developing country. Therefore, the consideration of equal 
accessibility to outdoor environments in Malaysia is still 
lacking [1].  
Apart from public facilities convenience accessibility, there 
are indications that only few number of people in need of 
wheelchairs have access to them. In addition, among those who 
can get a wheelchair, some of them are not able to get an 
appropriate one [4]. The lack of a proper wheelchair may lead 
to limitations in mobility and hence, the possibility of 
involvement in outdoor activities without help is decreased. 
Fig. 1 shows examples of cases where a suitable wheelchair is 
not available. The size of the wheelchair for the children in Fig. 
1-a is clearly not suitable. It is almost impossible for them to
move without parent’s help. The lady in Fig. 1-b has her four
limbs lost. Unfortunately, she cannot get a proper Electric
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